Molecular cloning of rat acss3 and characterization of mammalian propionyl-CoA synthetase in the liver mitochondrial matrix.
Among the three acyl-CoA synthetase short-chain family members (ACSS), ACSS3 is poorly characterized. To characterize ACSS3, we performed molecular cloning and protein expression of rat acss3 and determined its intracellular localization, tissue distribution, and substrate specificity. Transient expression of rat ACSS3 in HeLa cells resulted in a 10-fold increase of acetyl-CoA synthetase activity compared with that in control cells. The acss3 transcripts are expressed in a wide range of tissues, with the highest levels observed in liver tissue followed by kidney tissue. Subcellular fractionation using liver tissue showed that ACSS3 is localized into the mitochondrial matrix. Among the short-chain fatty acids examined, recombinant ACSS3, purified from Escherichia coli cells transformed with the plasmid containing rat acss3, preferentially utilized propionate with a KM value of 0.19 mM. Knockdown of acss3 in HepG2 cells resulted in a significant decrease of ACSS3 expression level and propionyl-CoA synthetase activity in cell lysates. Levels of ACSS3 in the liver and the activity of propionyl-CoA synthetase in the mitochondria were significantly increased by fasting. These results suggested that ACSS3 is a liver mitochondrial matrix enzyme with high affinity to propionic acid, and its expression level is upregulated under ketogenic conditions.